INTRODUCTION
Soybean (Glycine max L. Merrill) have been originate in the Asian continent, precisely in the region of ancient China. This is the crop that in recent years most have increasingin area planted, which placed Brazil as second largest producer of this legume (RIGON et al., 2012) . The country has being produced 95.43 million tons of grains in a cultivated area of 33.25 million hectares with average yield of 2.870 kg ha -1 (CONAB, 2016) . Soy expansion over the Brazilian territory have being due, in great part, to soybean genetic improvement that have being developed new cultivars adapted to a range of edaphoclimatic conditions. Regarding to this, parent selection has proven to be the main step of a breeding process (BERTAN et al., 2007; PIMENTEL et al., 2013) . In addition, genetic diversity studies based on agronomic traits, in particular quantitative characteristics, have been shown to be good tools for helping breeders choose the best parents (VILLELA et al., 2014) .
Some studies have revealed that genetics base of Brazilian's soy is narrow; it means that it was originated from few lineages, which makes it especially difficult choosing the best parents for breeding programs (MIRANDA et al., 2007; PRIOLLI et al., 2010; WYSMIERSKI; VELLO, 2013) . Wysmierski; Vello (2013) have evaluated the genetic diversity of 444 Brazilian soybean cultivars and have found 60 ancestors, of which only four contribute 55.26% of the genetic base.
Genetic diversity is useful as a tool on establishment of segregating populations; it might be assess by agronomic, morphological, molecular features or even coefficient of parentage, which allows the identification of the best parents in order to produce transgressive segregants (ODA et al., 2015; CRUZ et al., 2012) .
Multivariate analyzes have being widely used in the study of genetic diversity. The most popular techniques are measures of dissimilarity, clustering methods, main components and canonical variables (CRUZ et al., 2011) . This knowledge is quite useful on detecting genetic variation in breeding programs as it provides information about the degree of similarity or difference between two or more genotypes.
Usually dissimilarity measures as generalized Mahalanobis distance are complemented by agglomerative and hierarchical clustering methods. Tocher optimization has as criteria that average dissimilarity within each group must be less than the average distance between groups (RAO, 1962) . Unweighted Pair Group Method with Arithmetic Mean (UPGMA) groups the genotypes by a process that repeats itself in several levels until a dendrogram is generated.
Addressing soybean genetic diversity in the State of Tocantins, Almeida et al. (2011) observed that clustering formed by the Tocher and UPGMA methods were quite similar regarding the formation of groups. Features as, number days to maturity, 100-grain weight and number of days to the blooming, contributed respectively with 39.49%, 26.56% and 13.59% for the genetic dissimilarity found among soybean cultivars.
The primary objective of this work was to assess agronomic performance and genetic diversity of soybean genotypes developed by the Soybean Breeding Program of the Federal University of Uberlândia, in order to determine relative importance of those traits on soybean genetic divergence; aiming the selection of parents with a wide genetic diversity to be use on breeding programs. Fehr; Caviness (1977) . Were evaluated, plant height at blooming (APF) and plant height at maturity (APM); number of nodes in the main stem at the blooming (NNF) and number of nodes on the main stem at maturity (NNM); number of days to the blooming (NDF) and number of days to maturity (NDM); number of pods with one grain (NV1), with two grains (NV2) and three grains (NV3); total number of pods per plant (NVT); average 100-grain weight (PCG) and grain yield (kg ha -1 ). The obtained data were submitted to statistical analysis. To assess the genetic variability among genotypes a variance analysis was performed, adopting the 5% of probability level of significance. Subsequently, the averages were grouped using the Scott Knott test, at 5% probability level.
MATERIAL AND METHODS

Experiment was carried out in the Federal
Subsequently, the Tocher clustering methods (RAO, 1962) and the unweighted pair group with arithmetic mean, (UPGMA) were applied (CRUZ et al., 2012) using the Mahalanobis generalized distance (D 2 ) as dissimilarity measure. It was also used the Singh (1981) criterion to quantify the relative contribution of these traits to genetic divergence. Phenotypic residual variance and covariance matrices between features were used to assess the grouping pattern in a Cartesian plane, by canonical variable analyzes (CRUZ et al., 2011) .
Computational Program in Genetics and Statistics software GENES (CRUZ, 2016) performed all steps of the described assessment.
RESULTS AND DISCUSSION
Significant genetic variability was found in all quantitative traits (Table 1) evaluated. This indicates possibility of genetic material selection aiming development of lineages. In a similar study, Almeida et al. (2011) , Barros et al. (2016) and Cantelli et al. (2016) also found significant genetic divergence to most of the evaluated traits in soybean lines.
Coefficient of variation (CV) ranged from 2.13% (NDM) to 56.50% (NV3). However, high CV values of production components features are acceptable under the conditions in which it was evaluated, because the environment (LEITE et al., 2015) great influences on quantitative traits. It was found that values obtained in this work were quite satisfactory when comparing to other studies of same plot type.
Because grain yield is a quite complex feature, being subject to a wide range of interferences, higher CV values are expected to such data coming from the experimental fields (SANTOS et al., 2011; DORNELES et al., 2011; LEITE et al., 2015; TEODORO et al., 2015; LEITE et al., 2016) . The features number of days for the blooming (NDF) and number of days for maturity (NDM) allowed separating the genotypes into five groups (Table 2 ). Shortest vegetative phase was found to UFUS 7910 with 45.3 days for blooming. Genotypes UFU B22 and UFUS Guarani presented vegetative phase of 65 days. These results are similar to that obtained by Unêda-Trevisoli et al. (2010) ; Pires et al. (2012) ; Cunha et al. (2013) and Ferreira Júnior et al. (2015) .
Twenty-two days variation between the shorter cycle (UFUS 7910) and the longer cycle (UFU B2) genotypes was observed.UFU B7, UFU B14, UFU B16, Msoy6101 and UFUS 7910 were classified as early-cycle genotypes ranging from 107.3 to 111 days. By assessing soybean cultivars Cunha et al. (2013) have observed that Msoy 6101 reached its maturity within 109 days. That agrees with the results obtained in this work, were the same cultivar reached maturity with 110 days.
Currently, earlier cultivars are especially targeted by soybean breeding programs, since it has as advantage allowing a second crop in the same area, as the corn crop in the Cerrado. In addition, they are also being used as escape from diseases Asian rust reducing the number of fungicide applications to control this disease (SILVA et al., 2007; SILVA et al., 2014; UNÊDA-TREVISOLIet al., 2010) . Averages followed by the same letter belong to the same group second Scott Knott test at 5% probability.
Higher blooming and maturity plant heights were found at UFU B11 (86.87 cm) and UFU B17 (104.10 cm), respectively. Plant height at blooming and at maturity is very important trait, because it influences the plant lodging. Plants above 100 cm in height are inadequate because tend to lodge, which makes mechanized harvest difficult (NOGUEIRA et al., 2009; SEDIYAMA et al., 2015) . Hamawaki et al. (2010) have assessed agronomic performance of 24 soybean genotypes in the state of Minas Gerais, and have found an average of 86.80 cm to plant height at blooming, corroborating with results found in this work, where the average height of the 24 genotypes was 87.87 cm. However, Dorneles et al. (2011) and Selestino et al. (2014) observed values of plant height at maturity greater than 100 cm.
Number of nodes in the main stem at blooming (NNF) ranged from 8.47 (UFUS 7910 and UFU B7) to 13.90 (UFU B8), while the number of nodes at maturity (NNM) ranged from 14.53 (Msoy 6101) to 18.27 (UFU B13). According to Sediyama et al. (2015) a soybean plant with high yield potential should have on average 17 to 18 nodes in the main stem; in this work only six genotypes having the number of nodes in the maturity below the recommended by this author were observed. However, Martins et al. (2011) A soybean pod may contain up to five seeds, however most genotypes present pods with two or three seeds . Results found in this work show the predominance of pods with two grains for most of the genotypes (Table 3) ; corroborating with results obtained by Charlo et al. (2011) that when evaluating genotypes of vegetable soybean have verified a larger amounts of pods with two grains.
Total number of pods (NVT) is one of the most important components of soy yielding due to its correlation with productivity (ALCÂNTARA NETO et al., 2011; LEITE et al., 2016; VIANNA et al., 2013) . According to Câmara (1998), a soybean plant can produce up to 400 pods, however on average the Brazilian cultivars presents from 30 to 80 pods per plant. NTV ranged from 45. Grain yield is one of the main traits to be considered in soybean breeding. There was a large amplitude in the averages of this feature (1495.4 to 5232.9 kg ha-1). Yielding of UFU B1, UFU B3, UFU B8 and UFU B16 genotypes were higher than others were, including the controls (UFUS 7910, Msoy 6101 and UFUS Guarani); which also had a grain yielding higher than the national average of 2.870 kg ha -1 . Cunha et al. (2013) 100-grain weight is a very important factor to raise productivity. Rigon et al. (2012) have pointed a direct correlation between this trait and grain yield, reporting that it is possible to increase productivity gains by using PCG through indirect selection.
Variation of PCG ranged from 8.21 to 13.37 g. These values agree to those found by Cruz et al. (2010) ; Cunha et al. (2013) ; Silva et al. (2014) and Selestino et al. (2014) , which indicated that there was great variation of this feature among the genotypes.
Dendrogram of the dissimilarity of the morpho-agronomic features of genotypes is shown in Figure 1 . The co-phenotype correlation coefficient was 0.80, which indicates that the graphical representation agrees with dissimilarities that have been found between pairs of genotypes.
A correlation coefficient equal or greater than 0.70 means a good fit between the graphical representation of the genetic distances and their original matrix (CRUZ et al., 2012) . Thereby, the result obtained (0.80) was above the established limit, endorsing other works of divergence in the soybean crop (ALMEIDA et al., 2011; RIGON et al., 2012; SOUSA et al., 2015) . Delimitation of groups is usually subjective by observing points of high-level change in the dendrogram (CRUZ et al., 2012) . Therefore, four distinct groups were found by using a cutoff point of 40% of dissimilarity as criteria in order to limit groups. Lopes et al. (2014) used as a limit criterion 30% of dissimilarity as a cutoff point to genetic variability of oil yield of soybean cultivars. In addition, Sousa et al. (2015) observed eight groups by using a cutoff point of 43%. Reina et al. (2014) defined the cutoff point in 52% of dissimilarity in the dendrogram, which separated the evaluated genotypes into six groups.
The application of the Tocher optimization method using Mahalanobis matrix split individuals within four groups (Table 4) ; 75% of genotypes were included into group I, three genotypes into the group II (UFU B14, UFU B16, Msoy 6101), two into group III (UFUS 7910, UFU B7) and only one genotype (UFU B1) within group IV. Santos et al. (2011) . These authors observed a formation of four groups that included more than 60% of the analyzed genotypes into the first group. Sousa et al. (2015) also observed the inclusion of 63% of the genotypes into only one group.
Grouping of genotypes obtained by UPGMA and Tocher optimization methods were identical; corroborating with results obtained by Almeida et al.(2011 ), Reina et al. (2014 , and Sousa et al. (2015) , who also reported similarity between two methods.
UPGMA and Tocher grouping are the most commonly used methods regarding grouping of more similar genotypes. However, there are other methods including canonical variables. In this study, the first three canonical variables explained almost 80% of the total variance contained in the set of evaluated features. Therefore, it is possible satisfactorily access the observed variability among the genotypes and, under these circumstances, to interpret the phenomenon with considerable simplification through a two-dimensional graphical representation (CRUZ et al., 2012) .
Dispersion of the genotypes by canonical analysis was graphically represented (Figure 2 ) in order to be compared to the groupings by the UPGMA and Tocher methods and evaluate the influence of each feature in the genetic diversity. Genotypes were clustered into seven distinct groups, which partially agreed to results obtained by the Tocher and UPGMA methods. In the study of genetic diversity agronomic characters of soy in the Tocantins State, Almeida et al. (2011) have found results which agreed regarding the identification of divergent genotypes by using either one of the methods, like Tocher, nearest neighbor methods or graphic dispersion of canonical variables. Peluzio et al. (2009) and Santos et al. (2011) also found similar results.
Evaluation of the genotypic differences through clustering studies such as UPGMA, Tocher and the canonical variables are quite useful to the breeder while choosing the best parents. The new hybrid combinations should be established based on the magnitude of their dissimilarities, as well as on the potential of the parents (ALMEIDA et al., 2011; REINA et al., 2014) .
Relative contributions of each feature of the genetic divergence are shown in the Table 5 . Number of days for flowering was highlighted as the most important feature for the analysis, since it contributes with more than 48% to genetic divergence. Number of days to maturity (37%) have remained in second place. These results are similar to those found by Almeida et al. (2011) and Rigon et al. (2012) which have observed that number of days to maturity contributed with 39 and 20% to genetic divergence between soybean genotypes, respectively. However, Peluzio et al. (2009 and Santos et al. (2011) Promising hybridizations are UFU B1 x UFU B16; UFU B1 x UFU B8; UFU B8 x UFU B16; UFU B3 x UFU B16, since those cultivars were less similar between them and have presented high productivity averages. This means that when used for hybridizations in a breeding program, they will enable to enhance the number of desirable recombinants used as a source of higher genetic contributions.
CONCLUSIONS
Because of the existence of genetic variability, it was possible to identify dissimilar genotypes with higher average for the features studied.
Results obtained by Tocher, UPGMA and canonical variables were quite similar regarding to the identification of genetic diversity among soybean lines and cultivars, which helped to improve selection of divergent parents to agronomic traits.
UFU B16 genotype is the most recommended for hybridizations with divergent genotypes because it presents high productivity and precocity.
RESUMO:
O conhecimento da diversidade genética é de grande importância para o melhoramento de plantas, pois auxiliam os melhoristas na escolha de genitores para formação de populações segregantes, especialmente na cultura da soja que é de base genética estreita. O objetivo do trabalho foi avaliar o desempenho agronômico e a diversidade genética de linhagens e cultivares de soja, com potencial de serem utilizados como genitores em programas 
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